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ENERGY DEMAND 1999

WORLD US.A
Energy/year 382 Quads 97 Quads

Fossil Fuels 85% 84%
Qil 40% 39%
Coal 22% 22%
Natural Gas 23% 23%
Nuclear 7% 8%
Renewable 8% 8%

AFTER THE

Sandwiched between blackened sand and
sky, camels search for untainted shrubs
and water in the burning oil fields of
southern Kuwait. Their desperate foraging
reflects the environmental plight of a region
ravaged by the gulf war.

By THOMAS Y. CANBY ssaon asssrvant sorvon
Photographs by STEVE McCURRY sacsaw
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US. News
JIRTY All

The losing battle to clean up the atmosphere.
What pollution does to your health




Challenge of Acid Rair
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HIDDEN MENACE: Invisible COz emitted along with smoke from this Arizona copper smelter is warming up the air

FLOBAL WARMING

Nation

Is the Earth Warming Up?

Yes, say scientists, but that may not explain this year's heat wave

around the world. The data showed tha
temperatures over the past century has
increased in winter more than in summer
and that areas in high latitudes like Pari
v York had warmed up more tha

ons near the equator. That was consis
computer models. “These are al

ed signatures of the greenhouse ef
Hansen said. Sull, he and othe

gainst con

i eenhouse effect 1s di

rectly responsible for the heat wave that i
hing areas of the U.S. “Why didn’t w
ippling the wuave a drought last summer?” he asks

ominous “You can only say that the probability o
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Hurricane Tracks

When sea-surface temperatures were cooler {1985-1994)
Cataory 35
Lirmer isteetity stom

Now that they're warmer (1995-2004)
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tli I T M GIVES WAY TO FRENZY Two tun-year perio
24, whetn ses-surlace temparaturms vwrs low,
the most recent decede, wivn Temperats
NaNges in cesan curmemts that cyche waler
tic and the troplcs. Frequency of major hurrican:
me (graph st leM) that sclentists are still trying 10 understand

Sea-surface
Temparatures
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QUIy 26 --- Sudden D
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Ozone Depletion

Growth of the Antarctic ozone Darkest blue areas represent regions
hole over 20 years, as observed  of maximum ozone depletion.

by the satellite

ONE PLANET MANY PEOPLE Atlas of Our Changing Environment







RENEWABLE ENERGY

Direct and Indirect Forms of Solar Energy
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2003 Capacity (Mw) Growth 2000-2003

World 39,151
OECD

OECD (Eur

Germany

Spain

USA
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SOLAR ENERGY APPLICATIONS

WATER HEATING

SPACE HEATING (ACTIVE & PASSIVE)
INDUSTRIAL PROCESS HEAT

AIR CONDITIONING (ACTIVE & PASSIVE)

ELECTRICAL POWER
SMALL CAPACITY - PHOTOVOLTAICS

LARGE CAPACITY - SOLAR THERMAL POWER

SOLAR DETOXIFICATION

| Solar Water Heating
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Solar Photovoltaics (PV)

PV production [MWpe]
Source: EPIA - P. Maycock

m Japan
mEU-15
O USA
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Solar Phoieveltaics (V)

-—= Growth (2000-20

e e

32 %
"~ » OECD(Europe) 41.9% -
Germany 51.1%

DOE Solar Thermal Elecnc Program
Peet Review

CONCENTRATORS ARE ANALOGOUS TO THE FUEL OF
CONVENTIONAL SYSTEMS AND RECEIVERS CORRESPOND
TO BURNERS/BOILERS

Receiver

\'\ Concentrator
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Levelized Cost of Power From SEGS
1988 Cents per kWh

vViovi o vin X X Xl X X
SEGS Plant
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Solar Land Requirements
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Area of US cropland

B Area required to supply
current US energy needs with
solar collectors
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DOE Solar Thermal Eieciric Program
Mﬁr\mru

A 100 MILE X 100 MILE
AREA COULD SATSIFY

ALL U.S. ELECTRICITY
NEEDS
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CAPITAL COST OF POWER TECHNOLOGIES

PHOTOVOLTAICS $5,000 - $10,000/kW
SOLAR THERMAL $2000 - $3,500/kW
WIND TURBINES $1,000 - 1,500/kW
COAL THERMAL POWER $1,200 - 2,000/kW

COMBUSTION TURBINES  $700/kW s e S




ANDIEXCITIING DEVEOE

ONHNHEIHORIZON

Dramatic Potential to Reduce Costs:

e New Thermodynamic Power Cycles
(50% Potential Reduction in Cost of
Solar Power) -

Solar Photocatalytic Detoxification

and Disinfection’
=
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Examples of Applications:

Groundwater contaminated by:
Petroleum
Pesticides
Solvents, etc.
Industrial Wastewater
Textiles
Pulp and Paper
Pharmaceutical etc.

Contaminated Air Emissions
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